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Background: Early case detection, treatment, and timely referral for better services can significantly reduce the negative outcomes of
preeclampsia and eclampsia. However, evidence on health facilities’ readiness to provide such services and the associated challenges is limited
in Ethiopia. Therefore, this study aimed to assess the readiness of Ethiopian health care facilities to manage preeclampsia and eclampsia.
Methods: This study used the 2016 Ethiopia national emergency management of obstetrics and newborn care (EmONC) survey. This
survey was a national cross-sectional census of health facilities that provided delivery services. Data on facility infrastructure,
equipment and supplies were collected through a facility checklist, and interview health provider experiences. Cross tabulation,
summarisation and chi square tests by facility type, location, and management authority were conducted.

Results: There were 3804 health facilities included in the survey across all regions of Ethiopia. The majority of facilities (92%) were public/
government managed with only 1% of available hospitals located in rural areas. Poor availability of dipsticks for proteinuria tests (55.3%),
caesarean sections (7.9%), and ambulance services (18.4%) were reported across health facilities with high variations in terms of facility type,
location, and type of managing authority. Diazepam was a widely available anticonvulsant compared with magnesium sulfate (MgSO,), with
more available in private for-profit facilities compared with public facilities. Nearly one third of health care providers were not trained to
administer MgSO, intravenously. The result indicated that the chi-square test was statistically significant at P < 0.001.

Conclusions and Recommendations: There were notable gaps in readiness of facilities in detection and management of
preeclampsia/eclampsia that increase maternal and perinatal mortality in Ethiopia. Therefore, availability of essential supplies,
medications, and referrals are required. In addition, refresher training to healthcare providers on screening, diagnosis and management
of preeclampsia/eclampsia and continuous supervision should be provided.
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Introduction
Globally, preeclampsia, defined as hypertension with proteinuria during pregnancy after 20 weeks of gestation, complicates 2—
8% of pregnancies and contributes to 10—15% of maternal deaths.' Eclampsia, defined as the occurrence of generalised tonic-
clonic seizures in women with preeclampsia, where the seizures are not attributable to other causes (eg, epilepsy),” is the most
serious form of preeclampsia and the cause for most cases, of maternal morbidity and mortality. Preeclampsia has been
disproportionately higher in developing countries with an incidence of 2.8% of live births compared with 0.4% of live births in
developed countries.” Preeclampsia/eclampsia were reported as the second leading cause of obstetric-related maternal
mortality in Ethiopia.® According to the 2008 national Emergency Obstetrics and Newborn Care (EmONC) survey,
preeclampsia was responsible for 11% of maternal mortality reported from health facilities.’

Women with preeclampsia require detailed antenatal care (ANC), early diagnosis and follow up with appropriate
management.® Without close monitoring and treatment, preeclampsia may progress to eclampsia, putting the health and
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wellbeing of both mother and baby at risk. The only definitive cure for preeclampsia is delivering the placenta.” However, the
decision for delivery of a newborn depends on gestational age, fetal status, and the severity level of the disease at the time of
evaluation.® The diagnosis can be carried out at the primary health care level; however, timely referral with adequate pre-referral
care is mandated if the condition worsens.” If complications occur, the woman should be admitted and managed in a hospital with
advanced care options, such as caesarean section delivery, and access to intensive care units.'

The current Ethiopian health policy recommends that all pregnant women receive at least four ANC visits per pregnancy,
which is in accordance with the previous World Health Organization (WHO) recommendation (which was revised in 2016 to
eight visits)."" Measuring blood pressure, urinalysis for proteinuria, assessments, and close monitoring of any preeclampsia/
eclampsia related danger signs and symptoms are recommended for every antenatal appointment, during delivery, as well as
postnatal visits.* In 2010, there were 23 interventions that WHO recommended for prevention and management of preeclampsia
and eclampsia.'® Important interventions and recommendations for prevention and management for preeclampsia and eclampsia
are included in this document. Furthermore, the Federal Ministry of Health (FMoH) has also approved management protocols on
selected obstetrics and gynaecological topics including the diagnosis and management of preeclampsia and eclampsia in 2010."2
A summary of the WHO recommendations and FMoH protocol to manage preeclampsia/eclampsia is presented in Table 1.

Enabling health care providers to identify women with preeclampsia/eclampsia early and initiate timely management has
been the focus worldwide in order to reduce maternal deaths and complications related to preeclampsia/eclampsia.'® Health
facilities need to be provided with the necessary equipment and supplies for screening, management of preeclampsia/eclampsia
including emergency services, and through the referral system. Meanwhile, health care providers need to be trained to screen all
pregnant women over 20 weeks of gestation for high blood pressure, proteinuria, and to identify any danger signs or
complications related to preeclampsia. If severe preeclampsia or eclampsia is diagnosed, health care providers need to be
qualified to administer MgSO,, and facilitate a birth, either by timely referral or delivery as per the condition of the women.'*
However, lack of basic equipment and supplies, shortages of health care professionals, limited skills of frontline providers, and
a shortage of facilities with advanced care, all pose challenges to prevention and management of preeclampsia/eclampsia,
especially in low and middle-income countries.'*"

In the last decade, despite the investment of the Ethiopian government in health infrastructure, gains in maternal
health services have fallen short of optimal targets.* Based on the Ethiopian demographic and health survey (EDHS)
2016, 62% of women had one ANC and 32% had four or more ANC visits compared with 33% and 19% respectively, in
the 2011 EDHS report. Similarly, incidences of stillbirth have also increased from 10% in 2011 to 26% in the 2016
EDHS.'® However, Ethiopia is still one of the countries with the highest maternal mortality with 420 deaths per 100,000
live births, with preeclampsia/eclampsia remaining the main cause of death.'® In general, the survival of pregnant women
and newborns highly depends on access to health care at the time of the emergency and the quality of service received at
the health facility.'” Therefore, prevention, early diagnosis, and timely, appropriate treatment can significantly reduce the
associated mortality and morbidity of patients with preeclampsia/eclampsia.

Preeclampsia and eclampsia management requires case detection and screening; availability of essential commodities such as
MgSO, and antihypertensive drugs; trained health care providers and having transportation available for timely referrals to
appropriately equipped and staffed health facilities. Of the few studies on management of preeclampsia and eclampsia in
Ethiopia, most analysed aspects of individual patient care,'® while the others examined specific geographical regions or health
facilities.'”*° No studies have been conducted to examine the readiness of health facilities to prevent and treat preeclampsia and
eclampsia in Ethiopia. Therefore, the aim of this study was to assess the readiness of health facilities in terms of essential
equipment, supplies, medications, and healthcare provider’s readiness to diagnose and manage preeclampsia/eclampsia.

Methods
Study Setting and Design

The 2016 EmONC assessment, conducted between May and December, was a national cross-sectional census of public/
government and private for profit/not-for-profit health facilities that provide delivery services. The 2016 EmONC was
the second survey, the first being in 2008. The EmONC survey collected various data on maternal and neonatal health
indicators from health facility's logbooks, registers, and interviews with health care providers.
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Table | Summary of the WHO Recommendations and FMOH Management Protocol Guide for Prevention and Management of
Preeclampsia/Eclampsia

Interventions

WHO Recommendation

FMOH Management Protocol

Prevention

In areas where dietary calcium intake is low, calcium
supplementation during pregnancy (at doses of |.5—
2.0 g elemental calcium/day) is recommended.
Low-dose acetylsalicylic acid (aspirin, 75 mg) should
be initiated before 20 weeks of pregnancy.

No preventive strategy in the protocol.

Antihypertensive
and
anticonvulsant

drugs

Antihypertensive drugs
- Severe hypertension during pregnancy and
continued through the post-partum period if
started during the antenatal period.
Anticonvulsant drugs
- Full intravenous or intramuscular of MgSO4 for
prevention and treatment of eclampsia
- Loading dose of MgSO,4 and immediate transfer
to higher level of care if in setting where full

MgSO, is not possible.

Antihypertensive drugs
- For severe preeclampsia and eclampsia.
- Continued antihypertensive drug postpartum as long as diastolic
blood pressure 2 |10 mmhg.
Anticonvulsants drugs
- Full intravenous or intramuscular injection of MgSO, for severe
preeclampsia and eclampsia
- Diazepam (loading and maintenance) in setting where MgSO4 not
available.
- Loading dose of MgSO, or diazepam in health centres and clinics,

and immediate referral to hospital.

Induction and

delivery

Induction of labour is recommended fif:

- Women with severe preeclampsia where fetus
not viable or unlikely to achieve viability within
one or two weeks.

- Mild pre-eclampsia or mild gestational
hypertension at term

Expectant management if

- Viable fetus and before 34 weeks, or 34 and 36
(plus 6 days) weeks of gestation with stable
maternal condition and absence of severity.

Delivery
- Severe pre-eclampsia at term

Delivery
Mild preeclampsia
- > 37 weeks of gestation
Severe preeclampsia
- >34 weeks of gestation
- Remote from term < 28 or 30 weeks of gestation
- 32 to 34 weeks of gestation, not responding to treatment
Note: urgent delivery for gestational age less than 34 weeks within
12-24 hours if
- Severe hypertension and other symptoms not responding to
treatment
- Suspected fetal compromise
- Eclampsia
- End organ damage
- Severe proteinuria
- Decreased platelets or increased liver enzymes
Route of delivery
- Depends on gestation age, fetal condition and presentation,
cervical condition, and maternal condition.

Interventions not
recommended

Advice to rest at home, strict bed rest, dietary salt
restriction, Vitamin C/D/E supplementation and
diuretics should not be recommended as preventive
strategy of preeclampsia/eclampsia. In addition, the
use of corticosteroids for the specific purpose of
treating women with HELLP syndrome is not
recommended.

No clear interventions mentioned

Ethiopia follows a three-tiered health system that includes primary level (primary hospitals, health centres, and health
posts), secondary level (general hospitals) and tertiary level (specialised hospitals) facilities. Primary level facilities are

widely available in the country, from which most women receive pregnancy-related services. Health centres are typically
the most readily available primary level facility and are usually staffed by health officers, nurses, and midwives. There

are general physicians/general practitioners (GPs) in some health centres especially in urban areas, but not all health
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centres have assigned GPs. Health posts usually have two healthcare extension workers who operate under the super-
vision from catchment health centres. The main roles of healthcare extension workers working at health posts is to
provide ANC in their cluster, identify high-risk pregnancies and refer the women to nearby health centres. There are no
delivery/birth services at health post facilities. Primary hospitals provide emergency surgical services, including
caesarean sections, and provide blood transfusion services as well as acting as a referral centre for health centres
under its catchment area.”

The primary, referral, and specialised hospitals, which provide advanced services for maternal and newborn care and
where most women referred for preeclampsia/eclampsia would receive advanced care and monitoring. MgSO, can be
administered at all health care levels, with the exception of health post. Surgical delivery and intensive care unit services

are provided in all levels of hospital care settings only.

Data Collection

The Ethiopia Public Health Institute (EPHI) conducted the EmONC assessments in collaboration with the Averting
Maternal Death and Disability Program (AMDD). Fourteen facility-based modules of data collection instruments were
used in addition to modules for Woreda, zone, regional, and national levels. The data collection instruments were
pretested in three rounds in different health facilities before fieldwork. The EPHI developed an electronic data collection
template using CSPro 6.1, and various levels of quality assurance were used during fieldwork, data entry, and analysis.?'

Facility Selection Criteria

Health facilities were eligible for inclusion where they met the following three criteria: (a) facility classified as a health centre or
above; (b) facility reported providing birthing services in the last 12 months, and (c) facility considered as functional at the time of
data collection. According to the Food, Medicine and Health Care Administration and Control Authority of Ethiopia
(FMHACA), all health facilities (both public and private) health centres above can potentially provide services to birthing
mothers, provide vaginal delivery services, and may treat women with preeclampsia/eclampsia.

Based on information from the FMHACA, Regional Health Bureaus, the Central Statistical Agency (CSA) and
findings of the 2014 Ethiopia Service Provision Availability plus (SPA+) census,”> a master facility list was created.
Based on the eligibility criteria, 11 health facilities were not accessible due to political and civil unrest and at an
additional two facilities, staff refused to allow the data collection team to administer the questionnaires. Finally, 3804
health facilities, in all regional and city administrations in the country, were included in this survey (see Table S1).

Study Variable Selection

This study used the recommended management guidelines for women with preeclampsia and eclampsia (as provided by the
Ethiopian Government'? and WHO'®) to compare health facilities with respect to their preparedness for management of
preeclampsia/eclampsia. In this study, we obtained information about essential drugs, equipment and supplies from different
modules of the 2016 EmONC survey database to assess the readiness of the health facilities, specifically in the diagnosis and
management of preeclampsia/eclampsia. In addition, the availability of equipment and supplies for screening and diagnosis of
preeclampsia/eclampsia and fetal assessment such as blood pressure cuff and stethoscope dipstick for proteinuria tests were
assessed. In addition, readiness of health facilities for providing emergency services and management of preeclampsia/eclampsia
were assessed through the availability of an intravenous set, cacsarean section delivery, intensive care units, ambulance services,
and preeclampsia/eclampsia management protocols/guidelines. The recommended drugs for the prevention of preeclampsia (low
dose calcium supplementation and Aspirin), antihypertensive and anticonvulsant medications were assessed within the 12
months and three months prior to data collection. The information was collected through interviews of the health facility
directors, head of pharmacy, employees from the maternal and neonatal care unit and the laboratory unit.

Furthermore, regarding health professional experience perspectives, one health provider per facility was selected for
interview on their experience of maternal and newborn care in general, including their experience of management in relation to
preeclampsia/eclampsia. The criteria for selection of health provider were based on those who had delivered the largest
number of babies in the past month at the time of data collection, and their availability to be interviewed at the time of the visit.
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Definitions
The following definitions are according to the national EmONC survey operational definitions:

Preeclampsia: Systolic 140 mm Hg or higher and diastolic blood pressure of 90 mm Hg or higher and proteinuria of 2+
after 20 weeks of pregnancy with various signs and symptoms, including headache, hyperreflexia, blurred vision, oliguria,
epigastric pain, and pulmonary edema. Eclampsia defined as occurrence of generalised seizures in women with pre-
eclampsia, provided that the tonic—clonic seizures are not attributable to other causes (eg epilepsy).

Managing Authority: Health facility management body that is: public/government managed by the regional/federal
government budget and administration; private for profit managed by a legally registered private owner; and private not-
for-profit managed by a Non-Government Organisation (NGO), mission, or faith-based organisation. The managing
authority variable categorized into three as “public/government managed” which was coded as “1”, “ private for profit”
which was coded as “2” and “ private for not profit” which was coded as “3”.

Health facility EmONC service status: The health facility designated into two as Basic and Comprehensive EmONC
facility. The facility designated as Basic EmMONC (BEmONC) facility if able to provide seven obstetric services, known
as ‘signal functions’, which include: (i) administration of parenteral antibiotics, (ii) administration of parenteral antic-
onvulsants, (iii) administration of parenteral oxytocin; (iv) manual removal of retained products; (v) manual removal of
the placenta; (vi) assisted vaginal delivery; and (vii) neonatal resuscitation with bag and mask. Whereas, Comprehensive
EmONC (CEmONC) if the facility provide surgical delivery (caesarean section) and blood transfusions in addition to the
seven BEmONC signal functions. However, in this survey close to 1% of health centres/clinics designated as BEmONC
facility provide caesarean section services.

EmONC facility functional status: The status of a health facility providing full services as per the designation basic or
Comprehensive EmONC criteria. If the health facility missed at least one signal function, it categorised as partially
functional. The functional status variable categorized into three as “CEmONC” which was coded as “1”, “ BEmONC”
which was coded as “2” and “ partial”: which was coded as “3”.

Intravenous set: Availability of IV stands, fluid giving sets (catheter), IV cannulae, and any fluids such as normal
saline, or ringer lactate. These variables were collected separately and aggregated as IV set for analysis.

MgSO, dosage: The loading dose of MgSO, given as 4 gm MgSO, as 20% solution IV over 5 minutes and 10 gm
MgSO, as 50% solution IM divided into 5 gm (10 mL) injected into each buttock (add 2mL lidocaine 1% solution to
syringe prior to administration). This continues for 24 hours after last convulsion or delivery, whichever occurs later.
Whereas, maintenance dose of MgSO, given as 5 gm (10 mL) magnesium sulphate with 1 mL of 2% lignocaine deep IM
in alternate buttock every 4 hours. Continue for 24 hours after last convulsion or delivery, whichever occurs later.

Distance of facilities from surgery service: The estimated distance of a health facility that does not provide surgical
services including caesarean section delivery from the nearest facilities that provide such services. The health providers
were interviewed to estimate the distance of health facilities that provide surgical service distance in kilometres (km). For
this study, the distance categorised as “less than 25 km” coded as “3”, “between 25-50 km” coded as “2”, “greater than
50 km” coded as “1” and “unknown” coded as “0”.

Data Analysis

Cross tabulation and summary of the findings of variables by type of health facility health centre/hospital, location (urban
or rural), and management authority of the health facility (public/government, private for profit and private for non-
profit) was conducted. Moreover, the management was compared with the national standards and WHO recommenda-
tions to evaluate compliance in the management and service provision to women with preeclampsia/eclampsia. A chi-
square test was used to test for differences in health facility’s type, location, and managing authority in terms of facility
readiness to screen and manage preeclampsia/eclampsia.

Ethical Review
The ethical review boards of Ethiopia Public Health Institute (EPHI) approved the 2016 national EmONC survey
(approval number of SERO-67-6-2016; version 001) prior to the survey. Further, ethical approval was also received from
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the EPHI to do further analysis from their review (approval number of EPH-IRB-193-2019) on September 14, 2019. In
addition, the University of Newcastle’s Human Research Ethics Committee granted approval to conduct this study
(approval number: H-2019-0229) on August 27, 2019. Study was carried out in accordance with ethical guidelines of
EPHI and University of Newcastle. Informed consent was obtained from participants.

Results

General Characteristics of Surveyed Health Facilities and Infrastructure

The 2016 EmONC survey included 3804 health care facilities across Ethiopia (Table 2). The majority of these facilities
were health centres/clinics (92%) and were public/government managed (96%). Nearly two-thirds of the facilities (61%)
were located in rural areas, with around 80% of the health facilities located in the three most populous regions of the
country: Oromia (37%), Amhara (23%) and SNNPR (20%). Overall, two-thirds (65.5%) of the health centres were found
in rural areas of the country while 92.7% of the hospitals/MCH speciality centres were in urban settings. Alternatively,
100% of private for-profit and 57.6% of private not-for-profit facilities were located in urban areas. Close to two-thirds
(62.3%) of government-managed health facilities were located in rural areas. In regards to the location, 19.6% of health
facilities located in urban areas were hospitals/MCH speciality centres, whereas only 1% of rural health facilities were
hospitals/MCH speciality centres. Of the total government managed health facilities, only 6% of them were hospitals/
MCH speciality centres compared with 73% of private for-profit and 32% of private not-for-profit (see Table 2).

Of all surveyed health facilities, 2980 (78%) of them were identified as a government-designated EmONC facility.
Furthermore, 83% of hospitals/MCH speciality centres and 78% of the health centres were designated as an EmONC facility.
Of the total EmONC facilities, only 9% had comprehensive obstetric and neonatal services (eg Comprehensive EmONC
facility). The majority of hospitals (87%) were designated Comprehensive EmONC facilities and most of them were managed

Table 2 The Background Characteristics of Health Facilities by Region, Facility Type, Managing Authority, Location in the 2016
National EMONC Survey, Ethiopia

All Sites Facility Type Managing Authority Location
n=3804 Hospital/ Health Public/ Private-for- | Private-Not | Urban Rural
MCH Centre/ Government | Profit for Profit
Speciality Clinics
Type of health facility
Hospital/MCH speciality centre 316 (8.3) - - 747 19.3 6.0 92.7 83
Health centre/clinics 3488 (91.7) | — - 98.2 0.7 1.1 34.5 65.5
Facility funding/ management
Public/Government 3662 (96.2) | 6.4 93.6 - - - 377 623
Private-for-profit 83 (2.2) 735 26.5 - - - 100 0.0
Private-not for profit 59 (1.6) 322 67.8 - - - 57.6 424
Location
Urban 1497 (39.4) | 196 80.4 922 55 23 - -
Rural 2307 (60.6) | | 99 99 0 | - -
Region
Addis Ababa 151 (4.0) 311 68.9 682 27.8 4 99.3 0.7
Afar 77 (2.0) 9.1 90.9 97.4 0 2.6 44.2 55.8
Amhara 876 (23.0) 6.6 934 98.6 | 0.3 384 61.6
Benishangul Gumz 43 (1.1) 7 93 95.3 0 4.7 512 48.8
Dire Dawa 21(0.6) 28.6 714 857 14.3 0 857 14.3
Gambella 27 (0.7) 37 96.3 96.3 0 37 1.1 88.9
Harari 15 (0.4) 46.7 533 80 13.3 6.7 86.7 13.3
Oromia 1405 (36.9) | 55 94.5 97.9 0.9 1.1 36.2 63.8
SNNPR 773 (20.3) 7.8 922 96.6 0.5 2.8 334 66.6
Somali 161 (4.2) 6.2 93.8 94.4 3.1 25 354 64.6
Tigray 255 (6.7) 157 843 973 2 0.8 384 61.6
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by private for-profit health facilities (80%). However, only 7.9% of health facilities provided caesarean sections, with less than
1% located in rural areas. More than three fourths of private for-profit health facilities provided caesarean sections. Only one in
ten health facility had a separate room for pregnant women with complications. One third of health facilities were greater than
50 km away from health facilities with surgical services that include caesarean sections (see Table 3).

Readiness of the Health Facilities

Auvailability of Essential Services, Equipment and Supplies for Diagnosis and Treatment of Preeclampsia/
Eclampsia

The majority of health facilities were equipped to provide focused ANC (at least four visits) (99%) and postnatal care
services (97%). Basic screening and management equipment for preeclampsia/eclampsia is expected to be available
across all health care facilities. Unfortunately, this was not observed for almost all health facilities. For instance, blood
pressure cuffs were absent in 6% of the health facilities. Whereas dipsticks for proteinuria tests were not available in 45%
of facilities, and more than 50% of rural health facilities do not have this test. Standard IV sets and stethoscopes (adult
and fetal), were found to be missing to varying degrees. Nationally, only one in five health facilities had ambulances.
Compared to health centres and public/governmental managed health facilities, hospitals and private for-profit health

Table 3 Infrastructure and Service Delivery Attributes of 3804 Health Facilities by Region, Facility Type, Managing Authority, Location
in the 2016 EmMONC Survey, Ethiopia

All Sites Facility Type Managing Authority Location
Hospital/ Health Public/ Private- Private- Urban Rural
MCH Centre/ Government for- Not for
Speciality Clinics Profit Profit
n=3804 n=316 n=3488 n=3662 n=83* n=59% n=1497 | n=2307

Government Designated EMONC facility

Yes 2980 (78.3) 82.9 779 78.9 59 712 83.6 749

No 587 (15.4) 1.1 15.8 15.2 20.5 237 11.8 17.8

Unknown 233 (6.1) 6 6.1 5.8 20 5 4.6 7.1
Facility Designation (n=2980)*

BEmONC 2727 (91.5) 12.6 99.1 92.9 204 786 8l.1 99.1

CEmONC® 253 (8.5) 87.4 0.9 7.1 796 214 18.9 0.9
Functionality status of EnNONC facility

CEmONC 148 (3.9) 44.9 0.2 34 18.1 13.6 9.4 0.3

BEmONC 222 (5.8) 13.6 5.1 57 9.6 6.8 10 32

Partial/non EMONC 3434 (90.3) 415 94.7 90.9 723 79.7 80.6 96.5

Provide caesarean section service 301 (7.9) 85.8 0.9 6.1 76 27 18.5 0.9
Distance of facilities from surgery service

Less than 25 km 1244 (32.7) 1.4 34.6 325 34.9 424 40.1 27.9

25-50 km 993 (26.1) 89 277 26.7 1.2 22 19.8 302

Greater than 50 km 1350 (35.5) 17 372 36.6 1.2 15.3 26.6 41.2

Unknown 217 (5.7) 62.7 0.5 42 627 20.3 135 0.7
Health facilities with at least one health provider to 3333 (87.6) 99.1 86.6 87.5 95.2 86.4 92.6 84.4
administer parenteral anticonvulsant
PE/E as top three reason for referral out 1575 (41.4) 338 42.1 41.5 324 45.6 435 50.1
Health facilities with electric supply from the central supply | 2391 (62.8) 96.2 59.8 6l1.6 97.5 89.8 88.2 46.4
grid

Water available for basic function 2967 (78.1) 96.3 76.3 773 95.2 98.3 92.3 68.7

Separate room for ANC 3030 (79.6) 93.7 784 79.3 86.7 89.8 86.1 75.5

Separate room for delivery 2697 (70.9) 94.3 68.8 70.2 91.6 86.4 785 69.9

Separate room for pregnancy complications 384 (10.1) 59.8 53 89 49.4 25 18.3 4.7

Separate room for postnatal care 2569 (67.5) 9.1 65.4 67.1 79.5 796 75.6 622

Notes: *percentages rounded to integers due to sample size less than 100; BEmMONC: Basic Emergency Obstetric and Newborn Care; CEmONC: Comprehensive
Emergency Obstetric and Newborn Care (includes caesarean section delivery and blood transfusions). *Restricted to sites identified as designated ENONC sites, "Health
centres/clinics provide caesarean section services as expansion site for pilot hospitals.
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facilities had better access to ambulance services. Management protocols for selected obstetric topics were available in
about half of the health facilities (52%) (see Table 4).

Essential Drugs for the Treatment and Prevention of Complications in Women with Preeclampsia/Eclampsia
Eighty-six percent of health facilities administered at least one or more parenteral anticonvulsants. In regards to the type of
anticonvulsants, diazepam was by far the most commonly available anticonvulsant drug (78.6%), whereas MgSO, (injection)
in 50% concentration and other than 50% concentration was available in 55.4% and 10.1% of health facilities. The majority of
health facilities (83.5%) provide MgSO, to the mothers at no cost. Antihypertensive drugs were available in 92.4% of the
health facilities. Antihypertensive drugs such as Methyldopa (80.7%), Nifedipine (66.1%), and Hydralazine (65.4%) were
widely available. Conversely, only a quarter of health facilities had calcium gluconate for treatment of MgSO, toxicity
(24.4%), with more private health facilities (60.1%) having this drug compared with public/government health facilities
(24.4%). These essential drugs were more available in hospitals and urban area health facilities compared with health centres
and rural health facilities. There was a significant difference by the type of facility, managing authority, and whether the facility
was urban or rural (P < 0.05) for most essential drugs (see Table 5).

Availability of Anticonvulsants for Treatment of Preeclampsia/Eclampsia Three Months Preceding the Survey
Within the three months prior to data collection, only a quarter 1002 (26.3%) of health facilities had administered
parenteral anticonvulsants and of those facilities 80% were hospitals/MCH specialised centres. Only one in four health
facilities administered anticonvulsants in the past three months with only 20% of health centres administering these
drugs. Despite more than half of health facilities reporting being out of stock of MgSO, in the three months prior to the
survey, the majority of health facilities administered MgSO,4 only (54.9%), followed by diazepam only (29.3%), and both
MgSO, and diazepam (15.3%) were used as a drug of choice. Diazepam only was by far the most commonly
administered drug in health centres/clinics compared with hospitals. The most frequently reported reason for not
administering anticonvulsants was that there was no indication to administer the drug and lack of supplies/equipment
at health facilities (see Table 6).

Table 4 Availability of Essential Services, Equipment, and Supplies for Diagnosis and Treatment of Preeclampsia/Eclampsia in the 2016
EmONC Survey, Ethiopia

Essential Service and All Facility Type P value Managing Authority P value Location P value
Equipment Sites
Hospital/ Health Public/ Private- | Private- Urban Rural
MCH Centres/ Government for- Not for
Speciality Clinics Profit Profit
n=3804 n=316 n=3488 n=3662 n=83%* n=59%* n=1497 | n=2307
Provide focused antenatal care 99.6 98.7 99.7 0.001 99.7 96.4 100 0.001 99.7 99.6 0.78
Provide postnatal care 97.1 99.1 96.9 0.028 97 97.6 100 0.383 97.7 96.7 0.075
Provide caesarean sections service 79 85.8 0.9 0.001 6.1 76 27 0.001 18.5 | 0.001
Provide caesarean sections 72 80.1 0.6 0.001 55 67.5 27 0.001 16.8 | 0.001
service in 3 months prior
Intensive care unit 34 38 0.3 0.001 2.8 29 4 0.001 8.1 0.4 0.001
Neonatal intensive care unit 5 53.5 0.7 0.001 4.5 23 4 0.001 1.6 0.8 0.001
Blood pressure cuff (n=3802) 94.1 98.4 937 0.001 94.2 100 97 0.048 96.7 924 0.001
Dipstick for urinalysis (n=3802) 55.3 83.0 53.1 0.001 54.2 90 90 0.001 70.3 45.9 0.001
IV set® 747 943 729 0.001 745 77 847 0.021 80.5 71.0 0.001
Stethoscope (n=3802) 98.2 99.7 98.1 0.037 98.2 100 98 0.258 98.4 98.1 0.593
Fetal stethoscope (n=3802 922 98.2 91.2 0.001 92.0 100 97 0.013 94.1 9.1 0.001
Ambulance® 18.4 70.6 13.7 0.001 16.6 69.9 57.6 0.001 316 9.8 0.001
Management protocol for 523 712 50.5 0.001 52.1 60.2 48.3 0.285 612 46.4 0.001
selected obstetric topis

Notes: **Percentages rounded to integers due to sample size less than 100. *Facilities that have sets of IV lines including syringes, IV infusion stands, any type of IV fluids,
catheter for IV line, and IV cannula. bAny type of ambulance such as motor vehicle or motorcyle.
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Table 5 The Availability of Essential Medication for Management of Preeclampsia/Eclampsia by Region, Facility Type, Managing
Authority, Location in the 2016 National EnNONC Survey, Ethiopia

Essential Medications All Type of Health P-value Facility Managing Authority P-value Location P-value
Sites Facility
Hospital/ Health Public/ Private- | Private- Urban Rural
MCH Centre/ Government for- not
Speciality Clinics Profit Profit
n=3804 n=316 n=3488 n=3662 n=83 n=59 n=1497 | n=2307
Facilities that administered at least 86.5 97.1 85.6 0.001 87 747 83 0.345 9.1 844 0.001

one or more parenteral

anticonvulsants

Type of anticonvulsant (n=3292)

MgSO;, (injection) 50% 554 76.5 45.6 0.001 48 30.1 539 0.054 539 44.1 0.001

concentration

MgSO; (injection) 10.1 16.8 8.4 0.001 86 8.4 102 0.003 102 7.9 0.068

concentration other than 50%

Diazepam (injection) 786 94.3 65.6 0.001 68 70 76.6 0.015 76.6 62.4 0.001
Phenobarbital (injection) 218 1.4 18 0.002 18.9 24 20.7 0.006 20.7 17.7 0.153
Phenytoin (Diphenylhydantoin) 238 60.8 16.9 0.001 20.2 349 29.3 0.001 29.3 14.9 0.001
Antihypertensive available 92.4 98.4 91.2 0.001 92.3 79.5 89.8 0.001 94.8 90 0.001
(n=3780)
Type of Antihypertensive (n=3494) 91.8 98.4 92.3 92.1 79.5 89.3 94.8 89.9
Hydralazine 65.8 85.1 582 0.001 60.6 56.6 67.2 0.347 67.2 56 0.001
Labetalol 28 10.4 1.8 0.001 23 10.8 3.9 0.001 39 1.7 0.001
Methyldopa 80.7 87.9 728 0.001 74.7 577 80.6 0.001 80.6 69.8 0.001
Nifedipine 66.1 86.7 58.3 0.001 60.2 747 70.5 0.001 70.5 542 0.001
Calcium gluconate available 244 727 207 0.001 238 48.2 342 0.001 342 18.1 0.001
(n=3685)
Acetylsalicylic acid (Aspirin) 774 86.9 76.5 0.001 776 80.3 56.1 0.001 82.1 743 0.001

available (n=3675)

Health Care Provider Training and Experience for Treatment of Preeclampsia/Eclampsia

In this study, health care providers who attended the most deliveries during the data collection time were interviewed for
performance-related information with a focus on ANC and administering anticonvulsants. Of the total health care providers
interviewed three-fourths mentioned that they focus on ANC, while 93% of them reported they provided focused ANC services.
Nationally, close to 70% of health care providers reported that they received training on administering anticonvulsants; however,
only 23% of them administered anticonvulsants. Only one in five health care providers in health centres and rural health facilities
administered anticonvulsants in the three months prior to the survey. In comparison to midwives and health officers, a higher
proportion of nurses did not administer anticonvulsants. While close to one-third of health care providers either never received
any on-the-job training in maternal or newborn health, or received such training a year or more ago.

We analysed the health provider’s knowledge about when the women should receive a loading dose of MgSO,4 and
referral indication. About 5% of health care providers administered this drug when authorized by their superiors,
however, this response doubled in hospitals (12.7%) and private for-profit (12%) health facilities compared with other
facilities. More than two-thirds of providers responded that pregnant women with signs of severe preeclampsia (74.8%)

Risk Management and Healthcare Policy 2022:15 hetps: 1233

Dove:


https://www.dovepress.com
https://www.dovepress.com

aa0(q

VETI

:sdyyy

G1:720T Ad104 dJedy3jes pue JuswsaSeurly dsiy

Table 6 Availability of Anticonvulsants for Management of Preeclampsia/Eclampsia by Region, Facility Type, Managing Authority, Location in the 2016 National ENONC Survey, Ethiopia

Anticonvulsants All Type of Health P-value | Facility Managing Authority P-value | Location P-value
Sites Facility
Hospital/ | Health Public/ Private- Private-Not Urban Rural
MCH S Centre Government | for-Profit for Profit
n=3804 | n=316 n= 3488 n=3662 n=83 n=59 n=1497 | n=2307
Number of facilities that administered parenteral anticonvulsants in the last 3 months 26.3 797 21.5 0.001 25.5 53.0 39.0 0.001 37 19.3 0.001
Type of anticonvulsant was used in the last 3 MgSO, only 54.9 59.5 0.001 0.001 56.5 29.5 47.8 0.001 57.7 52.1 0.001
months (n=1002) Diazepam only 29.3 12.7 35.1 287 50.0 17.4 232 36.9
Both 153 28.6 10.9 14.7 20.5 348 19.1 10.7
Reason anticonvulsant not being administered in | Lack of human resources 1.3 0.6 0.9 0.17 0.8 3.6 1.7 0.001 | 0.8 0.163
the last 3 months (n=2799) Training needed 5.6 0.9 44 0.781 4.1 24 6.7 0.359 37 44 0.603
Lack of supplies/equipment/ 325 4.1 258 0.035 242 12 27.1 0.204 17.8 279 0.001
Weak management 0.8 0.6 0.9 0.472 0.6 0 0 0.737 0.4 0.6 0.858
Unsupportive or no policy 1.2 0 0.6 0.012 0.8 24 33 0.005 0.9 0.9 0.421
No indication 58.0 16.4 62.8 0.803 59.7 36.1 423 0.246 50.3 64.5 0.979
Lack of stock of MgSOy in the last 3 months 522 294 54.3 0.001 52.5 47 39 0.074 48 54.9 0.001
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Table 7 The Health Care Providers’ Readiness in Management of Preeclampsia/Eclampsia Three Months Preceding the Survey in the 2016 National EnNONC Survey, Ethiopia

Health Care Providers Readiness All Type of Health Facility P-value | Facility Managing Authority P-value | Location P-value
Sites
HospitallMCH | Health Public/ Private- Private- Urban Rural
Speciality Centre/ Government | for-Profit | Not Profit
Clinics
n=3804 | n=316 n= 3488 n=3662 n=83 n=59 n=1497 | n=2307
Trained on focused ANC 75.3 727 75.5 0.281 75.5 72 66 0.205 74 763 0.122
Provided focused ANC 933 6l.1 96.3. 0.001 94.6 53 86 0.001 88.4 96.6 0.001
Health care provider who received training to administer IM or IV 69.5 75.3 69.1 0.021 70 64 56 0.035 72.1 68 0.006
MgSO,
Health care provider who administered IM or IV MgSO, 238 70.3 19.6 0.001 233 35 37 0.002 333 17.7 0.001
Time of any on-job training in maternal or newborn health
Never received 20.7 20.3 20.8 0.906 20.6 23 25 0.093 17.9 225 0.001
In the last 6 months 429 41.8 43.1 435 29 29 43.1 429
In the last year 17.4 17.7 17.4 17.3 23 19 17 17.8
More than a year ago 18.7 20.3 18.6 18.5 25 27 22 16.6
Refused to respond 0.1 0 0.1 0.1 0 0 0 0.2
Health professional who did not administered parenteral anticonvulsants***
Midwives (n=3679) 16.4 74 16.7 0.001 16 10 12 0.001 1.9 18.4
Nurses (n=3790) 37 45 36.3 0.001 37 30 32 0.001 39 35.6
Health Officers (n=3245) 20.5 352 19.1 0.001 20.2 22 32 0.001 252 17.3
Time of loading dose of MgSO, given®**
Never given MgSO4 12.7 13 12.7 0.895 12.6 15 17 0.549 13 12.6 0.74
When authorized by superior 43 12.7 35 0.001 4.1 12 7 0.001 58 33 0.001
(Continued)
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Table 7 (Continued).

Health Care Providers Readiness All Type of Health Facility P-value | Facility Managing Authority P-value | Location P-value
Sites
HospitallMCH | Health Public/ Private- Private- Urban Rural
Speciality Centre/ Government | for-Profit | Not Profit
Clinics
n=3804 | n=316 n= 3488 n=3662 n=83 n=59 n=1497 | n=2307
When a pregnant or recent delivered women shows signs of severe 748 883 73.6 0.001 75.2 68 64 0.005 80.1 714 0.001
preeclampsia
When pregnant or postpartum women has eclampsia 63.5 74.1 62.6 0.001 64 51 52 0.009 66.9 61.3 0.001
Health care providers respond that preeclampsia/eclampsia as the 83 86.7 82.8 0.074 83.1 85 78 0.481 86.5 80.9 0.001
reason for referral or admission to hospital
Health care providers have written job description 235 41.5 21.8 0.001 22.7 374 50.8 0.001 282 204 0.001
Health care providers trained on how to complete registers and 26.3 29.4 26 0.281 25.8 374 40.7 0.015 27.8 253 0.215
compile report

Note: **Three months prior to the data collection.
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and eclampsia (63.5%) are an indication for administering loading doses of MgSO,. Additionally, 83% of health care
providers mentioned preeclampsia or eclampsia as a reason for referral or admission to hospitals. When we further
analysed the knowledge of health care providers by type, location and managing authorities, the results were broadly
similar (see Table 7).

Discussion

This study analysed the 2016 EmONC survey data. Compared with the 2008 EmONC survey, the number of health
facilities included in this survey increased five-fold from 749 health facilities (112 hospital and 639 health centres) to
3804 health facilities (316 hospitals and 3488 health centres) that provided delivery service. This is likely due to the high
number of government health facilities having been built in Ethiopia since 2004.% This construction program signifi-
cantly improved key elements of maternity care such as facilities for delivery including caesarean section delivery, ANC,
postnatal care, and child health.* However, there are several barriers to equipping these health facilities with human
resources, essential equipment and supplies, specific to providing services for women’s health in general and especially
for women with preeclampsia and eclampsia.* In this study, we analysed the availability of services for the diagnosis and
treatment of preeclampsia/eclampsia in terms of health facility readiness such as providing basic equipment, supplies and
human resource requirements as per the recommendations for the management of preeclampsia and eclampsia.

This study revealed that there is a wide discrepancy in availability of hospitals between urban and rural areas, with
more than 85% of the population living in rural areas.'® However, less than 10% of available hospitals were located in
rural areas for a population of more than 90 million, rather health centres were the most available type of health facility in
rural areas to provide maternity services. This variation was especially high in terms of CEmONC facilities where less
than 1% of them were located in rural areas. This might pose a question for the services provided for those women living
in rural settings from the outset as they do not have access to appropriate services. Evidence shows women with
preeclampsia/eclampsia are expected to receive advanced care and delivery services such as caesarean delivery and
intensive care in a hospital level facility as recommended by the FMoH management of selected obstetrics protocol'? as
well as WHO recommendations.'® The following of the protocol may result in a high number of referrals to hospitals in
urban areas and this might compromise the quality of service for managing women with preeclampsia/eclampsia.®*
Although there is a high government commitment in the expansion of pre-hospital ambulance services,”” we found that
there is poor availability of ambulance services and this is even worse in rural areas and government managed health
facilities, unlike private for-profit and non-profit health facilities. Moreover, Ethiopia topographically is mountainous and
the use of traditional transportation means it is common for women residing in rural areas, to experience a greater delay
accessingservices within the limited access of an ambulance. This may result in a delay in access to advanced care
services for women with preeclamspsia/eclampsia, who may also spend more time in transportation. This delay may
worsen the pregnancy outcome, and contribute to maternal and perinatal mortality.**>’

In this study, we found that the majority of health facilities had the basic equipment available for screening and
diagnosis of preeclampsia and eclampsia. However, dipstick tests for proteinuria, one of the most important tools for
diagnosis of preeclampsia/eclampsia and its severity level, were missing among half of the health facilities nationally,
and even more in health centres and rural health facilities. This testing rate was lower than with other study findings from
DR Congo (67.2%).%® This is in fact in conflict with the national as well as WHO diagnostic criteria of preeclampsia or
eclampsia since the proteinuria level is an important element of diagnosis as well as in the measurement of the severity of
the disease. The lower testing rate might be due to non-uniform service provisions toward screening and management of
preeclampsia/eclampsia, since more than half of health facilities do not adhere to the national management protocol
including a lack of on-the-job training, or lack of supplies and equipment as revealed in this study. These reasons for low
testing rates were consistent with other studies from low- and middle-income countries.'**° Therefore, this poses
a question on the possibility of a significant gap in the management implementation towards preeclampsia/eclampsia.
In addition, lack of supplies might increase misdiagnosis and misclassification of the severity of preeclampsia/eclampsia.

Preeclampsia can occur in the second half of pregnancy, during labour, or in the postpartum period.> Hence, early
detection of complications and other potential problems that can affect the outcomes of pregnancy is the main goal of

focused ANC and has a big role in the prevention of complications and death related to preeclampsia and eclampsia.®*!
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In this study, the majority of health facilities with a similar set-up across types of facilities, locations and managing
authority provide antenatal and postnatal care services. However, in terms of healthcare provider’s readiness, there was
a high-level of difference in all three perspectives. This study revealed the number of health professionals that provided
focussed antenatal care exceeded who were actually trained to provide this service. This indeed might be a key gap in the
diagnosis of the disease and might reflect the reason for the high prevalence of national reports of preeclampsia/
eclampsia.*”

The WHO recommends a supplement of low dose calcium supplementation and acetylsalicylic acid (Aspirin) during
antenatal care used as a prevention of preeclampsia. Low dose calcium administration depends on individual intake levels
in order to avoid risks related to excessive intake.'®** In Ethiopia, studies on calcium supplementation during the
antenatal period reported that most Ethiopian women consume insufficient calcium, which increases the risk of
preeclampsia.***> This indicates that more calcium supplementation is needed to be available in health facilities as
a prevention mechanism of preeclampsia and for health care providers to provide to pregnant women. In contrast, we
found that FmOH management protocol does not include this recommendation as part of their prevention strategy. This
might be explained by a lack of detail and clear guidelines on calcium supplementation in the country and less attention
has provided that might be related to a lack of clear understanding about the severity of these issues.'® Therefore, further
study is recommended in revising the management protocol in line with the WHO recommendation and identifying the
geographical areas that need calcium supplementation in settings with low calcium intake. Based on that evidence health
facilities should provide calcium supplementation as a prevention strategy of preeclampsia/eclampsia.

1536 as well as in Ethiopia®’~® have concluded that the increased use of MgSQ, is likely to

Several studies globally
have a substantial impact on reducing maternal mortality. In our study, the majority of health facilities have stock of at
least one or more anticonvulsant drugs; however, diazepam injections were more widely available compared with
MgSO,. Our findings also indicate that, private for-profit health facilities and health centres had more diazepam in
stock than MgSQO,, as compared with hospitals and public/government health facilities. In addition, more than half of the
health facilities reported no stock of MgSO, The shortage of MgSO,, especially in health centres and private health
facilities, is more concerning. Health centres are the first contact point where most pregnant mothers received their
antenatal care and delivery services, and they are widely available both in urban and rural areas, rather than hospitals
which are limited in rural areas. Health centres are expected to initiate anticonvulsant treatment and referred to the
hospitals for those mothers who need advanced care. Studies have supported the fact that a single dose of MgSO,
significantly reduces the risk of eclampsia seizures as well as severe complications compared with other anticonvulsants,
including diazepam.*® Furthermore, private for-profit health facilities are usually expected to have more MgSO,, since
the affordability and procurement process to purchase the drugs may not be as difficult compared with that of public/
government funded facilities. However, our study findings show that these facilities have more diazepam available than
MgSO,, and nearly half of them have experienced similar issues with stock being unavailable. At present, these health
facilities are becoming the preferred maternal and newborn care centres in urban areas and are becoming one of the most
commonly visited by mothers to access maternal and newborn care services, and these facilities have received more
referral cases as well. These facilities have also failed to use MgSO,4, which resulted in more maternal complications and
perinatal mortality. Furthermore, this study indicated close to one third of health care providers did not receive training
on how to administer IV/IM MgSO, and a significant proportion of them either received on-the-job training more than
a year previously, or never received training in maternal or newborn care. Despite evidence from several studies
indicating that administering MgSO, requires training in order to prevent its toxicity related to not properly administering
the drug.***° Health care providers should be competent enough to administer as well as to early identify complications
related with toxicity. As a result, health care providers with out-of-date training, together with frequent lack of supply of
MgSO,, may compromise the service delivery to women with preeclampsia and eclampsia.

Strengths and Limitations of the Study

The findings of this study are highly representative and can apply to all regions of Ethiopia, as we used a nationally
representative dataset. These findings might also apply to other developing countries with similar socioeconomic
characteristics and health care systems. The data collection process, along with standard survey tools, and overall
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survey process involved several international and local partners as well as researchers who have experience in maternal
and newborn health areas, along with standard survey tools. This study is the first of its kind to assess health facility
readiness on the management of preeclampsia/eclampsia in Ethiopia. However, this study is not without limitations.
First, this study was cross-sectional, in which causal relationships could not be established. Although this study shows
substantial findings for service-related preeclampsia and eclampsia management in Ethiopia, health facilities that
provide only prenatal and postnatal care were not included in this study, as the provision of delivery services was the
main eligibility criteria for facility selection. This might have resulted in cases not being detected, and its management in
those segments of health care facilities remaining unexamined. Lastly, this survey covered only 12 months of service
reports, logbook reviews, and health care providers’ interviews, which might hinder long-term challenges related with
service provisions.

Policy Implications

Findings reported in this study provide vital evidence to inform policy and guide health practitioners to review the
management practice of preeclampsia and eclampsia in alignment with the national and WHO recommendations, as
evidence showed preeclampsia and eclampsia were the second most common cause of maternal mortality in Ethiopia.
Hence, it will be a challenge to achieve the target to reduce maternal mortality in Ethiopia unless there is timely
intervention and improvement in the capacity of health facilities to detect and manage these cases. The government’s
top priority should be focused on making the MgSO, drug available in every health care facility, especially in health
centres, rural areas and public/governmentally managed health facilities, as the majority of the population are
receiving health services from these facilities. This strategy needs to be supported by continuous updates as well
as increasing the knowledge of health care providers through on-the-job training and supervision. For those women
that develop complications and need immediate delivery, expanding health facilities with comprehensive emergency
maternal and newborn care should be established and existing health facilities should be improved. This study has
added evidence to the current health care facility’s management practice of preeclampsia and eclampsia services and
has provided a stimulus for future research on future study on preeclampsia and eclampsia in Ethiopia.

Conclusion

Overall, there was limited readiness of health facilities in Ethiopia for managing women with preeclampsia/eclampsia.
This study highlighted the poor availability of supplies and diagnostic equipment to prevent and treat preeclampsia/
eclampsia within Ethiopia health facilities. The Ethiopian national guideline for management of preeclampsia/eclampsia
lacks prevention intervention as WHO recommends. In addition, this study’s findings indicate that there is a wide
variation in health facilities’ readiness in terms of facility type, location, and managing authority toward prevention and
management of preeclampsia/eclampsia. The majority of public/government managed health centres and rural health
facilities were found to have poor availability of supplies and infrastructure to manage and prevent complications. By
contrast, private for-profit facilities showed relatively better readiness; however, they fell behind the recommendations in
having essential supplies such as MgSO, available.
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